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Flexible ais Speeds
RCA TELEVISION
Tube Production
IN the manufacture of television transmitting andreceiving tubes the productive flames of GAS
demonstrate the full scope of their flexibility and
controllability.
Production engineers and equipment designers at
RCA tube plant in Lancaster, Pennsylvania, have
utilized GAS as a production-line tool throughout
the vast, modern plant devoted to electron tube
manufacturing.
With shaped-flames, radiant-tube lehrs, direct-
annealing flames—with a wide range of accurately
controlled temperatures—with burners of all types
assembled as integral elements of continuous
process machinery, RCA productioneers have taken
full advantage of the universal adaptability of GAS
and modern Gas Burning Equipment.
GAS and modern Gas Equipment are making major
contributions to increased production in heating
and heat treating operations throughout industry.
Direct Gas-flame anneal-
ing of 100-KW transmit-
ting tube which is ro-
tated during process.
RCA Television Repro-
ducing Tubes leaving
continuous Gas-fired
radiant tube lehr for an-
nealing.
Shaped Gas-flames at
controlled temperatures
are directed to'exact areas
of the tube stem as it is
formed, on indexing-head
press, to hold the tube
elements.
AMERICAN GAS ASSOCIATION
420 LEXINGTON AVENUE, NEW YORK 17, N. Y.
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IThese
engineers help
build sales
Attached to our sales department is a large
group of college-trained technical men—in-
dustrial lubrication engineers, automotive en-
gineers, and others. They help to keep up pro-
duction in our customers' plants. These men
are our sales engineers. They serve industry by:
. . . surveying the lubrication requirements of
paper mills, mines, steel mills, metal and wood
working factories, process industries, and the
like.
. . . helping production engineers select cut-
ting oils, drawing compounds, and quenching
or tempering oils.
. . . aiding power plant men to get more effi-
cient operation of turbines, Diesels, or re-
ciprocating steam engines.
STANDARD OIL CO
. . . solving operating problems of equip-
ment that must work under extreme heat,
cold, moisture, or other adverse conditions.
. . . working with engine and machinery
manufacturers to set up instructions for
lubricating their equipment.
. . . analyzing problems for operators of
fleets of trucks, buses, or construction equip-
ment.
Our business is one in which engineering has
many and varied applications. Sales engi-
neering has a direct bearing on the satisfac-
tion given by our products. Naturally, it
rates high with us and with our customers.
MPANY (INDIANA)
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The Value of Education . •
THE ENGINEERING STUDENT is well aware of the value of his technical education, and he
1 is often reminded of the potential dollars-and-cents value of supplementing his technical train-
ing with liberal education. However, there is another motive, less tangible but more important,
fS r possessing a wider knowledge than the engineering curriculum can provide.
What is a liberal education? Carried to a superlative degree, it might be defined as a com-
prehension of all there is to know. Naturally, that is quite impossible, but there is a practical
level of broad learning which, if everyone could attain it, would transform a harried, confused
world into a peaceful, pleasant place in which to live.
Philosophers say that differences arise among people because of their varied perceptions of
the universe through their senses. Like the blind men of Hindustan who went to see what an
elephant was like, we can all sense an object or condition, but we do not by any means agree
in our interpretations. If the blind men had been guided so that each gained a comprehension
of the elephant as a whole instead of simply a tusk or an ear, then all their ideas about the
elephant would have been more nearly the same. If people were educated to interpret and
evaluate their surroundings correctly and to be guided accordingly, rather than by rumors, pre-
judices, and gossip, their serious disagreements would disappear with the enlightenment like
ghosts at the break of day.
We are living in a democracy in which we, the citizens, elect officials to carry out our wishes.
If the officials are unsatisfactory we have the right to replace them by election. But how are we
tS judge an official's ability in dealing with other nations in the search for a peaceful world, if
we know little or nothing about the people of those nations? How are we to settle our differ-
ences with those peoples if our knowledge of them consists of little more than a name like Arab
or Manchurian, a few scattered ideas about them, and a hazy notion about what part of the
earth they occupy? Then one of the requirements of an education is an understanding of other
peoples through knowledge of their histories, culture, religions, and literature. We are inclined to
associate a dull dry feeling with such knowledge, but this need not be so. What is more interest-
ing than people? How often have we heard a person standing apart from a crowd remark that he
enjoyed just watching people. The dryness lies in the manner in which these studies have been
presented to us, not in the material itself.
Education is more than a wealth of information, technical or general. Studies such as Philos-
ophy and Psychology furnish training in interpreting facts, in distinguishing truth from propa-
ganda, in seeing through the blustering confusion of arguments, and in understanding people.
Skill in these abilities is then an important requirement of a good education.
As engineering students under an accelerated program, we are burdened with the task of
absorbing all the technical knowledge possible in a short time. We are more fortunate than past
students in the number of non-technical courses in our curriculum, but it is impossible for the
engineering student to have in his curriculum all the needed liberal studies; he is charged with
the responsibility of filling the gap in his education through his own initiative. While gaining our
technical training we can strive to keep interests broad, to keep well informed on world and
national problems and social issues; after leaving school we should, besides keeping up with
our technical field, attempt to enrich our liberal education as much as possible.
-ORVILLE STONE
Terrestrial Heat Pump
By George M. Staples, sr., ch.e.
All photographs courtesy of Indianapolis Power & Light Co.
DURING the heating season fromOctober 1, 1945 to May 31, 1946,
Mr. Robert C. Webber of the Indian-
apolis Power and Light Company,
tested a new type of heating equip-
ment in his home. The data obtained
has proven that a home can be
heated in a practical and economical
manner by the extraction of heat
from the earth through a circulating
refrigerant. The continuous records
of the heat pump performance kept
during the test period showed that
even for such low outside tempera-
tures as 10 degrees (F.) below zero,
inside temperatures were maintained
at a constant 72 to 74 degrees every
hour during the test period.
Basically, the heat pump works
like an electric refrigerator. The
natural heat of the earth is absorbed
by the refrigerant as it flows through
a copper coil system buried in
trenches outside the house, and is
thereby transferred into the heating,
system. The temperature of the re-
frigerant is increased by passing it
through a compressor. Then, the
heat transfer between the earth-
warmed refrigerant and the air to
be heated for the home is accom-
plished in a condenser. The cooled
refrigerant is recycled.
This heating method provides the
house with approximately three and
a half to four times the equivalent
heat used by the electrical equip-
ment, which makes it possible to
have a reasonable heating cost with
electricity. This 350 to 400 per cent
of heat for the house from the elec-
trical energy used for the operation
of the heat pump, compares to the
50 to 60 per cent of the heat deliv-
ered from the fuel in the average
fuel furnace.
The Webber equipment consisted
of a 3 hp motor operating a belt-
driven compressor, a one half horse-
power blower, three different copper
col assemblies buried outside the
house (for different coil tests) , a
condenser, and the necessary control
and valve accessories. This equip-
ment had a total electric consump-
tion for the eight-month heating
period of 6,357 kw.-hr. The com-
pressor drive-motor used 6,013 kw.-
hr. and the one half hp blower con-
sumed the balance, 344 kw.-hr. The
December (1945) load factor was
50.2 per cent or maximum, while
A view of the heat pump as it was installed under the basement steps.
the May (1946) load factor was only
5.5 per cent or minimum. The aver-
age monthly load factor was 28 per
cent.
Mr. Webber's home has a one-
floor plan with five rooms, a bath,
and a full basement. The house di-
mensions are 28x31 ft. The first floor
contains 6,944 cubic feet; the base-
ment, 6,076 cubic feet. Area of ex-
posure, as follows: wall, 944 sq. ft.;
glass (windows and door) , 151 sq.
ft. Wall construction consists of rock
wool insulated sheathing. The ceil-
ing is lath and plaster with two
inches of insulation. The basement
is constructed from concrete block
and has 1¼ feet exposed above the
ground.
The three different coil units
which were buried outside the house
for the test operation consisted of
various lengths of 34 inch copper
tubing. Coil No. 1 was 100 ft. long
and buried in a 17 foot trench, 41/2
feet deep; coil No. 2 was 200 ft.
long, buried 3 and 4 feet deep in a
50 foot trench; coil No. 3 was 200
ft. in length, buried in a 50 foot
trench, 5 and 6 ft. deep. These coil
units were equipped with the neces-
sary valves to permit the selective
use of the coil sections during the
test. Further investigation relative
to types of soil and other conditions
for any particular heat pump instal-
lation will give more specific infor-
mation for the determination of the
amount of tubing necessary and
other details of construction.
The heat pump equipment is laid
out as shown in the accompanying
sketch. The arrangement of the com-
pressor, condenser, the connections
to the underground tubing, and the
connecting pipes is shown. The com-
pressor which is powered by the 3
hp motor, pumps the liquid refrig-
erant through the tubing and the
condenser unit. The cool house air
enters at the bottom of the conden-
ser, is filtered and humidified (as in
other heating systems) , and then
warmed. The warm air, propelled
by the blower, is fed into standard
ducts for distribution in the house.
During the summer months the
process is reversed. Thus, the con-
denser becomes the evaporator and
the earth coils become the conden-
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This chart contains a record of the tem-
perature for the coldest day of the winter
of 1945-46.
ser. In the manner, the house is
cooled.
As the temperature of the heat
source is low, the warm air must
have more circulation. Therefore,
Mr. Webber's heat pump installation
was provided with 6.7 changes of
air per hour. A comfort advantage
is thus obtained because the air is
not de-vitalized by extremely high
furnace temperatures. Information
obtained from a recording thermom-
eter showed a relatively small change
in temperature at the heat source.
More specifically, cold air inlet tem-
peratures at the condenser unit
averaged 69°F. when the hot air out-
let temperatures averaged 110°F.
This data was recorded during a day
(January 27, 1946) when the outside
temperature averaged 10°F. above
zero.
A close relation between electric
energy consumption and degree-
days exists (a degree-day accrues
for every degree the average outside
temperature is below 65°F. during
a 24-hour period) . This is evident
from the following data:
MONTHLY RECORD OF HEAT
PUMP ELECTRIC CONSUMPTION
Degree Kw.-hr. Running Load
Days Used Time-hr. Factor
Oct. 671 418 138.0 18.5
Nov. 935 815 268.5 37.3
Dec. 1525 1459 373.3 50.2
Jan. 1415 1435 343.1 46.1
Feb. 1179 1132 253.5 37.6
Mar. 758 527 119.4 16.1
Apr. 662 406 94.2 13.1
May 475 165 40.7 5.5
Total 7620 6357 1630.7 28.0
The total number of degree-days
during the eight month test period
was 7,620, based on difference be-
tween inside and outside tempera-
tures. As the total energy consump-
tion was 6,357 kw.-hr., the average
Warm
air
oullet
Cold
air
inlet
Filter
Access door--'
Humidifier"
was 0.835 kw.-hr. per degree-day.
The compressor ran 1,630.7 hours
during this period with an average
load factor of 28.0.
Heat pump results for October 1,
1945 to May 31, 1946 .are as follows:
Average outside temperature 42.7°F.
Average inside temperature.... 74°F.
Btu to first floor 49,592,000
Btu to basement 28,896,000
Total Btu to home 78,488,000
Total Btu electric input 21,714,000
Coefficient of performance 3.61
From these data, the actual heat
input to the house per degree-day
can be determined to be 10,300 Btu
input per degree-day. The power
consumption per degree-day is also
evident, 0.081 kw.-hr. per degree-day
per thousand Btu. These figures give
rise to a method of estimation of
the kw.-hr. consumption for the
heating season. The M-Btu per de-
gree-hour of any building times the
total degree-days of the locality is
multiplied by a factor, which for the
Webber installation is 1.94, to give
the kw.-hr. consumption for the
heating season. Also, noteworthy in
the above data, is the coefficient of
performance, 3.61. This figure indi-
cates that 3.61 times the heat energy
supplied to run the equipment, was
obtained for house heating. This
heat, plus a little more to compen-
sate for losses in the equipment it-
self, was obtained, of course, from
the earth.
The accompanying chart shows a
comparison of the costs of heating
The recording thermometer in
room of the residence.
the living
users to encourage this type of con-
the Webber home during the 1945-
1946 heating season by different
methods. It must be kept in mind
that electric power and fuel costs
will vary with the locality of the in-
stallation. For example, to heat a
like home in the Terre Haute area,
coal heating would be appreciably
cheaper, while gas and fuel oil heat-
ing would be slightly more expen-
sive. In general, electric power costs
a bit more than $0.02 per kw.-hr.,
but power companies are consider-
ing a special rate for heat pump
(Continued on Page 24)
,Condenser No I Connections to
earth coils
Dehydra/-or%
Heat
transfer
unit
Compressor
A schematic diagram of the heat pump system.
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Chemical Engineering and Health
HEALTH is one of the most desiredof human possessions, and seri
ous illness is one of life's most heart-
rending experiences. It is not so
much one's own illnesses that are the
cause of pain as it is the sight of
one's loved ones bravely fighting the
slow death of pneumonia and infan-
tile paralysis, the crippling effects of
arthritis, or the gnawing pain of
chronic cancer, and to be powerless
to do more than sit by and alleviate
their pain without hoping to aid in
their ultimate recovery.
It is even more heartrending to
the friends of the afflicted to read in
current literature that cures for all
diseases will very likely be known
in a century or so but not sufficient-
ly soon to be of aid to those now
suffering. Thomas Midgely, an emi-
nent authority on chemotherapy,
has predicted that in the next
century the chemistry and means
of cure of cancer will be under-
stood, that common cold and in-
fluenza epidemics will be elimi-
nated by a knowledge of the basic
chemistry involved, that teeth will
By Paul Mellis Miller, soph.
be capable of preservation until
death by the exposure of the chem-
istry of the teeth and by making ef-
fective measures for their proper
care available, and that the ravages
of tuberculosis, diabetes, septicemia,
and a host of similar afflictions will
be ended by a knowledge of the fac-
tors responsible for their existence.
These predictions are merely ex-
trapolations of the trend of progress
in health betterment during the past
century. Both the engineer and the
physician have been responsible for
these rapid advancements in the
knowledge of disease and in the
realization of cures, but to what ex-
tent can the engineer be thought of
as rivaling the physician in the pro-
motion of health? In appraising this
friendly competition, let us not for-
get that while the engineer's accom-
plishments are seldom as dramatic
and individualized as is the saving
of a life or the restoration of a suf-
ferer to vigorous health, the engineer
deals not with individuals but with
the great masses of men, women,
and children that constitute our com-
munities.
One indication of the engineer's
influence on public health is shown
by the close correlation in the ad-
vancement of the engineering pro-
fession and in the betterment of
health conditions. But why should
this be true? How has the engineer,
in his personal achievements, raised
the health standards of this civiliza-
tion? These are the questions to be
answered briefly in this paper with
special reference to the effects of the
developments in the field of chemical
engineering.
Engineers have done much to aid
the physician in his work by de-
veloping the x-ray, the electro-cardi-
ograph, optical instruments, and
many other tools needed by the suc-
cessful physician. Radium is extract-
ed from its ores by the chemical en-
gineer as are all other materials with
which the physician works.
The most obvious and most direct
contributions of engineers to the
promotion of health lie in the field
of sanitation. These contributions
are exemplified by the provision of
pure water, by the improvement of
sewer systems, by the development
of means of sewage and refuse dis-
posal, and by the improvements in
methods of smoke elimination—and
while the medical man may have
initiated the attack on hookworm
and malaria, it was the chemical en-
gineer who put this hard-won knowl-
edge into practical usage by proper
sanitation.
A more direct, but by far more
effective, manner in which the en-
gineer has bettered health conditions
is shown by his contributions toward
raising the standard of living of the
world. The only way to raise the
standard of living of a community,
and with it the standards of health
of the community, is to increase the
amount each man can do in a defi-
nite period of time by providing him
with more inanimate slaves with
which to work.
All previous discussion pertains to
the physical well-being of the indi-
vidual, but equally important is
mental health, always important in
itself, which greatly influences, if it
does not completely dominate, phys-
ical conditions. The engineers aid
the mental health of a people by re-
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ducing the hours they must labor,
by properly fitting the laborer to his
task, and by increasing the laborer's
knowledge and consequent interest
in his work.
The five essential factors of life
are: food (including regulative 
eral salts and vitamins) , oxygen, wa-
ter, temperature, and light. The ab-
sence, or even the incorrect amounts,
of these factors will obviously affect
the health of the persons suffering
from the deficiency. It is easily seen
that of these five factors, three at
least — oxygen, temperature, and
light—are directly dependent upon
the air about us. Life also depends
on the absence of certain harmful
conditions, the most important of
which are substances in the air caus-
ing mechanical injury, toxic chemi-
cal gases in the atmosphere, and air-
borne inimical living things, preda-
tory or parasitic. All three of these
conditions are likewise dependent
upon the condition of the air we
breathe.
From the previously sthted con-
ditions it is readily seen that the
treatment of the air, so as th allow
it to furnish the optimum amounts
of the factors necessary for life and
the minimum amounts of those
things detrimental th life, is a prob-
lem of extreme importance to public
health; but it was not until recently
that progressive measures for this
treatment were initiated.
Improvements in our methods of
sanitation, especially of food and
water supplies, have brought with
them marked reductions in sickness
and in the death rate from diseases
infecting the intestinal tract. This
steady improvement of health stan-
dards has contributed to the almost
entire neglect of the sanitation of the
air in the past decades. It is there-
fore, very distressing to find from
authoritative statistics that as high
as 85 per cent of deaths from infec-
tions and parasc diseases are
caused by microorganisms whose
normal port of entry is the uI.-
• spiratory tract.
Common air-borne diseases are:
silicosis, caused by solid particles in
the air, and pneumonia and bronchi-
tis, caused by microorganisms in the
air. Another disturbing, though rela-
tively unimportant, disease caused
by impurities in the air is hay fever.
From consideration of the nature of
the diseases caused by polluted air,
the conclusion is reached that the
purcation of air involves IISro-
cesses, the removal of solid materials
and the removal of bacteria.
The first of these problems, the
removal of solids from the atmos-
phere, can be solved by two differ-
ent methods, either individually or
collectively. The most obvious solu-
tion is to remove the cause of air
contamination. Although this prob-
lem is termed "smoke abatement,"
it is undoubtedly one of air condi-
tioning. The second solution involves
methods of removing the impurities
from the air after contamination.
To what extent can the chemical
engineer aid in the problem of
"smoke abatement?" The question
in point is the extent to which the
chemist and chemical engineer may
feel willing to assist in remedying a
condition which is the subject of
condemnatory discussion wherever
fuel is burned.
The first action of the chemical en-
gineer was to ascertain the cause of
such large amounts of smoke. The
results of this investigation were ap-
palling. Practically every household
heating system was provided with a
combustion chamber designed for
the burning of anthracite coal, a fuel
that will not smoke under any con-
ditions. Since each type of fuel re-
quires a differently designed com-
bustion chamber, it has become
necessary for the chemical engineer
to classify fuels according to the
burning characteristics; the clinker-
forming tendencies of the ash, the
composition of the ash, and the ten-
dency of the fuel to evolve noxious
and obnoxious gases. From these
data, furnaces may be designed so
as to eliminate a very large propor-
tion of the solid impurities in the air.
The treatment of air for the re-
moval of impurities, both animate
(bacteria) and inanimate, must ob-
viously be confined to the treatment
of the air contained in oI Iur dwellings,
hospitals, etc., and not to the out-
Ii 
door atmosphere. In addition to this
treatment, the atmosphere must be
conditioned so as to furnish bodily
comfort.
Bodily comfort is dependent upon
the rath at which heat is lost from
the body, and this in turn is depen-
dent upon the rate of air movement,
the relative humidity of the air, and
the temperature at which it exists.
The control of the temperature of
the air, developed late in the ma-
chine age, was man's first step to-
ward the modification of the air
quality to better his health. Later,
the necessity of controlling the a-
mount of moisture in the air became
evident in order to secure comfort,
and finally the need of removing im-
purities from the air was realized.
Early air conditionirig installations
were nothing more than devices
which produced "ice house" atmos-
pheres with low dry-bulb tempera-
tures and high relative humidities.
The chilling shock experienced when
one enters a space whose temI-
- steps into an oven. In private
residences, especially where the
young and the very old are going
intS and coming out of the house at
frequent intervals, there is a danger
tS health in great temperature dif-
ferentials.
The next problem was to regulate
the moisture content of the air so
that higher temperatures would fur-
nish just as much comfort as the ex-
ceedingly low temperatures pre-
viously used. Chemical engineers—
Baekeland, Gayleg, Midgely, and
others—were the earliest experi-
menters in this modcation of air
quality to better man's health. Later,
this field was dominated Iyme 
engineers, but recently chemical
engineers have made toutstanding
cS ntributions to this art.
In most communities, the moisture
content is too great for comfort. The
earliest method of removing this ex-
cess moisture consisthd of "squeez-
ing" it out by lowering the tempera-
ture below the dewpoint and subse-
quently reheating the air to the de-
sired temperature. This process has
I roved expensive and recently a
chemical method has been devised
which has several advantages; it is
knS wn as the "caloride" process.
"Caloride" is composed of lumps
Sf material about two inches square
and consists of 72 per cent calcium
chlS ride. The air is passed through
beds of this material which absorb
the moisture in amounts depending
upon the temperature and velocity
of the air.
The foregoing discussion has dealt
with the means 5-5justing the tem-
perature and relative humidity of
the air so that it furnishes optimum
cS nditions for personal comfort. In
addition th these problems, there is
also the task of removing solids and
S. cteria from the atmosphere of en-
closed spaces. In the early develop-
ment of air conditioning, the bac-
teria and dust were removed by
passing the air through sprays of
cS. water which literally washed
the air clean. This practice removed
I ractically all suspended solid par-
ticles, but recent investigations have
shS wn that sprays of water effect
S nly a partial reduction in the bac-
teria counts. The microorganisms
tend to accumulate in the wash wa-
(Continued on Page 30)
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Great Men of Science
IV. MATTHIAS W. BALDWIN, 1795-1866
Abstracted by permission from an address by Mr. Ralph Kelly
at a meeting of the Newcomen Society of England.
VOR more than eleven decades loco-
', motives have been built which
bear the name of Matthias Baldwin,
that ingenious individual, who, as a
young man, had the courage to em-
bark as an adventurer upon what
was then an almost uncharted sea of
science. Moreover, in spite of many
difficulties and discouragements, he
founded an industry which perhaps
more than any other has been re-
sponsible for the development of our
rich and thriving country.
To appreciate Baldwin, the in-
ventor, the builder, and the man, and
his faith and enterprise, one should
turn back some pages of history and
glance for a moment at the back-
ground into which the young
Matthias was born and consider the
environment which surrounded him
as he grew to man's estate.
At Elizabethtown, New Jersey,
only a few miles from Philadelphia,
there lived a carriage maker named
William Baldwin. He was a God-
fearing man "beloved in every rela-
tion of life," who possessed consid-
erable property, and who supported
his wife and five children in com-
fort. When his youngest son, Mat-
thias, was four years old, William
Baldwin died, and his fortune was
soon unhappily dissipated by the
bad management of his executors.
Undaunted, however, by this dis-
aster, Matthias' mother, a competent
and conscientious female, held her
family together and herself super-
intended their education.
Matthias had early shown a love
of tools and mechanical devices, so
at the age of sixteen he was ap-
prenticed to Woolworth Brothers, in
Frankford, Philadelphia County, to
learn the jeweler's trade. Here he
lived with one of his employers, and
served five years. Meanwhile his
mother moved to Phildelphia, and in
1817 Baldwin became a journeyman
jeweler with the manufacturing
firm of Fletcher & Gardiner in Phila-
delphia. His love for good workman-
ship was conspicuous and his ingen-
uity and taste as a designer were
well recognized.
When he was thirty years old,
Baldwin looked about for another
By Alfred R. Schmidt, fresh.
MATTHIAS W. BALDWIN
business and finally teamed up with
a machinist and wood engraver,
named Mason. Together they had
observed that all book publishers'
tools and machines for binding were
imported and that an opportunity to
found a new home industry awaited
them. Their establishment, which
opened in 1825 in Philadelphia soon
was crowded with work and they
invented many improvements in the
methods of book-binding to speed
and improve the publishers' art.
They extended their activities also
into the manufacture of copper
cylinders for printing calico. Mr.
Baldwin's greatest contribution to
this branch of industry was the in-
vention of a process for rolling a
design onto the surface of these
cylinders. He did this by etching the
design upon a soft steel surface,
which was then hardened and used
as a "mill" to roll its impression on-
to the copper cylinder. This method
completely revolutionized the indus-
try.
The success of his business part-
nership necessitated an increase in
manufacturing facilities, and the
firm moved in 1828 to larger quar-
ters. It was this move that prompted
Baldwin to undertake what was to
prove one of the foundation stones
upon which his reputation was built.
The new shop required more power
than was available and after vainly
trying to purchase a steam engine
suited to its needs, Baldwin decided
to design and build one himself. The
engine was of the vertical or upright
type and delivered five horsepower.
It was not only of such superlative
workmanship as to be almost noise-
less, but it also contained improve-
ments of a most original character.
The engine did duty for forty years
and is now the property of The
Franklin Institute of the State of
Pennsylvania, where it is a part of
the permanent exhibit at Philadel-
phia. It will still run. The engine
aroused so much interest that steam
engines soon became the shop's main
business, and before long Baldwin
bought out his partner, Mason, who
was unfamiliar with this new field
of Engineering.
The steam locomotive at that time,
though still in its infancy, was an
accomplished fact and a decidedly
healthy and promising youngster.
Thus far little had been done about
locomotives in America. But abroad,
and particularly in England, real
progress had been made. The loco-
motive "Rocket" of George Stephen-
son of England, was accepted as the
world's first highly successful engine.
The reports of these steam loco-
motive accomplishments in Britain
soon fired the enthusiasm of Amer-
ican scientists and enterprisers who
were awakened to the possibilities
of the new method of transportation
by rail. In 1829, Horatio Allen of
New York imported an English en-
gine for use on The Delaware and
Hudson Railroad at Carbondale,
Pennsylvania; and the next year a
steam locomotive was built at the
West Point Foundry at New York
for the South Carolina Railroad.
This engine was christened the
"Best Friend" and was the first road
locomotive made in America for
commercial use.
Yankee ingenuity and Yankee
pride had begun to stir. Franklin
Peale, Esq. of the Philadelphia Mu-
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seum, was sufficiently provoked in
mind to approach Baldwin (1830)
and to ask him to attempt the con-
struction of a model locomotive
which would be large enough to haul
two small cars on a circular track
and carry four passengers at the
museum.
After studying the locomotives
then in use, as well as the published
descriptions of those that had con-
tested in England, Baldwin agreed
and on April 25, 1831, his first steam
locomotive was run upon the speci-
fied track and successfully fulfilled
all requirements of Mr. Peale's or-
der. In design the locomotive was
similar to the "Novelty" built by
John Ericsson, and it naturally at-
tracted wide attention.
The success of his first venture so
aroused Baldwin's enthusiasm that
when, early in 1832, The Philadel-
phia, Germantown & Norristown
Railroad Company asked him to
build a full-sized locomotive to oper-
ate on their line, he readily accept-
ed the order. However, the comple-
tion of this contract taxed his abili-
ties to the utmost. There were few
competent machanics available in
those days, so that it was necessary
for Baldwin to do much of the work
with his own hands, and to impro-
vise tools for the various processes.
The fact that the cylinders were
bored by a chisel fixed in a block of
wood and turned by hand, will in-
dicate the degree of resource which
was exercised in order to complete
the job. But completed it was, and
on November 24, 1832, the locomo-
tive which had been christened "Old
Ironsides" was fired up and ready
for trial. The next day the United
States Gazette carried this descrip-
tion of the happy event: "A most
gratifying experiment was made
yesterday afternoon on The Phila-
delphia, Germantown, and Norris-
town Railroad. The beautiful loco-
motive engine and tender, built by
Mr. Baldwin of this city, whose repu-
tation as an ingenious machinist is
well known, were for the first time
placed on the road. The engine trav-
eled about six miles, working with
perfect accuracy and ease in all its
parts, and with great velocity."
The new locomotive created ex-
traordinary interest; people flocked
to see it, and eagerly sought for the
privilege to ride behind it. But the
officials of the railroad were skept-
ical. For a time the engine was re-
garded chiefly as a curiosity and as
a bait to lure travelers rather than
a practical and reliable piece of mo-
tive power. One American paper in
1832 stated that the locomotive
would be used "when the weather
is fair," but that horses would be
substituted "when the weather is
not fair."
The price of the engine was to
have been the magnificent sum of
$4,000, but the railroad company
declined to pay the full amount,
maintaining that the locomotive did
not perform according to contract.
Apparently the importance of a
guarantee of performance had not
been overlooked and the buyer was
disposed to be critical. The dispute
was finally settled by an "arbitra-
tion committee," who decided that
Baldwin should receive $3,600 al-
though the amount actually paid him
was apparently $3,500. Baldwin was
so disgusted and discouraged in con-
sequence of his difficulty in procur-
ing payment for a job which had
taxed his capacities to the utmost,
that after the incident was closed,
he remarked with some emphasis:
"That is our last locomotive!"
However, that particular irritation
soon was forgotten because he found
himself fascinated by the possibilities
of further development, and he had
confidence in his own resources.
Baldwin soon was taking orders
from various roads for more engines.
In 1835 Baldwin moved his shop
to a location at Broad and Hamilton
Streets in Philadelphia where the
principal plant of The Baldwin Loco-
motive Works was to be located for
some ninety-four years. In this plant,
Mr. Baldwin built 1,500 locomtives
before his death; his inventions and
improvements were many, and it is
a tribute to his particular type of
mind that few of his inventions were
without practical use and appl;ca-
tion.
"Old Ironsides," the first Baldwin
locomotive, was carried on four
wheels, and was generally modeled
after the best-known English loco-
motives of the day. In his second
locomotive, which was completed in
1834, Baldwin used a four-wheeled
swivel truck under the front end of
the locomotive, and used a single
pair of driving wheels which were
placed at the rear end behind the
firebox. This arrangement of wheels
was not original with him, but he
combined with it several new fea-
tures of his own which were patent-
ed. Among these was an improved
design of driving axle, and the use
of ground joints for steam pipes in-
stead of joints packed with canvas
and red lead as used on the British
engines. This enabled Baldwin to
carry a steam pressure of 120 pounds
in his boilers instead of 60 pounds
as was usual in Britain. On The
Philadelphia and Columbia Railroad,
Baldwin locomotives came into di-
rect competition with British-built
machines and the superiority of the
former was definitely proved.
The single driver locomotives with
four-wheeled guiding trucks con-
tinued to be built until 1842 and were
highly regarded because of their re-
liability and low cost of repairs.
They were, however, deficient in
hauling capacity and with an in-
creasing traffic on the railroads it
became evident that locomotives of
materially greater power soon would
be needed. Baldwin was very partial
to his single driver locomotives and
he first undertook to meet the de-
mand for additional power by re-
taining the principle of that design
and by connecting the truck wheels
to the driving wheels through a sys-
tem of rods and gearing, so that all
the wheels could be used for traction
purposes. Such a locomotive was
built and was completed in 1841. In
a trial run on the Philadelphia and
Reading Railroad, it hauled a train
of 117 cars, weighing 590 tons from
Reading to Philadelphia. But there
were certain complicated features
in the engine which made it of doubt-
ful value for continued service, so
no more geared locomotives were
constructed.
In Baldwin's theory of design a
locomotive should carry its entire
weight on driving wheels so that it
could draw the maximum load in
proportion to its size, and at the
same time have sufficient "flexibil-
ity" to operate safely on the rough
tracks and sharp curves which char-
acterized the railroads of the period.
The solution to this problem was his
"flexible beam truck" locomotive, in
which the first and second axles were
held in a mechanism of ingenious de-
sign. The coupling rods, which trans-
mitted the power to the several pairs
of wheels, had flexible connections
so that there would be no binding as
the truck rounded the curves. The
immediate success of these locomo-
tives was sufficient proof that they
met the needs of the day and the de-
mand for them rapidly increased.
More than any other factor, they
were responsible for the foundation
of Baldwin's fortune.
Although subsequent to 1834,
Baldwin confined his activities al-
most exclusively to the building of
locomotives, there were times when
he ventured an exception. Thus in
1837, he accepted a contract to build
the engine for a new Ice Boat for the
City of Philadelphia. It was a mas-
sive machine and his facilities were
taxed, but the contract successfully
was completed. The boat rendered
fine service for many years as an
(Continued on Page 34)
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Textiles, Past and Future
I11'1 no other industry in our
nation today can measure the
early progress of science and engi-
neering so fully as the textile indus-
try. This is because practically all
S ther manufacture began either
after the so-called industrial revolu-
ii II 
tion was either well under way, or
during a stage closely approaching
our present-day development. For
instance: the radio receiver as we
know it today was manufactured
commercially long after electric
motors were in existence that could
be used in driving the machinery for
such manufacture. But the attempt-
ed production of textiles on a scale
comparatively large for the times be-
gan when the principal source of
motivation was simply a horse.IL II IIater, water power was arnessed
for such crude machinery as war-
ranted more than a hand crank, and
some years after this the steam en-
gine superceded all previous power
sources to remain the prime mover
in the textile industry as well as in
By F. Allen Schmidt, soph.
All photographs courtesy of Textile World.
other industries until the advent of
electricity.
Even though the spinning of fiber
and the weaving of the fabric had
reached a degree of advancement
which remained essentially un-
changed for three-quarters of a cen-
tury up to the time of synthetics in
1920, those technological develop-
ments which could be applied to
these processes were introduced in-
to them in almost every case. That
th
Ii IIe weaving of cloth from any kindof fiber consists chiefly of a series of
mechanical operations was very
probably the underlying cause be-
hind this long period of "maturity."
Since a mechanical procedure gen-
erally changes only with a change in
the job to be done, it was left to the
tremendous strides of chemical re-
search that followed the First World
War to bringthe textile industry
back in step with the industrial revo-
l.
As mentioned previously, trans-
form
ution
ing a twisted mass of plant fiber
Keir boiling the cotton to remove impurities.
into smooth, strong cloth can be
divided into two fundamental opera-
tions, spinning and fabric-forming;
the latter of which is subdivided into
various systems, the two most com-
mon of them being weaving and
knitting.
Time and saceII not permit an
exhaustive dis iI cussion of any stage
in weaving or knitting, so only the
operation with which the reader is
less likely to be familiar is outlined
in any detail. Likewise, only the
fiber that is used far more exten-
sively than any other is considered
here, and of course that fiber is
cotton. For not only is far more cot-
ton cloth by weight manufactured in
the world than any other n Il atural
fabric, but also cotton constitutes
almost a third of the source of cellu-
lose for the production of rayon,
which will be discussed presently.
The mechanization of spinning be-
gan in Europe during the first quar-
ter of the •Fourteenth Century with
the invention of the spinning wheel,
a device which whirls the fiber
around a horizontally 
•
rotating spin-
dle on the end of which is a notch
to hold the end of the thread as it
is spun. The actual progression of a
wad of cotton as it comes from the
S. nt to a spool of thread suitable
fSr weaving, knitting, tacking, etc.,
was carried on by tiand at this time
except for the spinning; and then,
just as now, this process involved
drawing out som e fibers from the
mass, then twisting them in a spiral
like the individual wires in stranded
electric wire. The first invention of
what was to mark the beginning of
an era of improvement in textile ma-
chinery later termed the "industrial
revolution" came from the mind of
John Kay, an Englishman, in 1733.
Kay had always been particularly
S. ft at mechanics due to his early
experience in his father's woolen
factory, and his invention of the fly
shuttle (that part of a IS which
carries the weft, or cross threads
through the warp, or stationary
threads) enabled the weaver to per-
form all the operations of weaving
from one station on the loom. The
Yorkshire clothiers were the first to
adopt Kay's principle, and this they
did without paying for its use. Al-
though Kay's suits on these infringe-
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X TWISTINq OF THE.
FIBERS OCCURS
IN SEWENT- X
EMPTY BOBBIN TRAVELER
Diagrammatic sketch of
ments were all decided in his favor,
he eventually went bankrupt by the
expense of the prosecutions.
The first practical improvement in
spinning was the invention of the
spinning jenny by James Hargreaves,
a poor and illiterate spinner and
weaver, who is sometimes described
as a carpenter, because he probably
combined the latter trade with that
of his textile work. Hargreaves con-
ceived his invention by seeing a one-
thread spinning wheel, which his
small child had accidentally over-
turned, continue to revolve when
the spindle was thrown into an up-
right position, and the thought came
to him that if a number of spindles
were placed upright, side by side,
several threads might be spun at
one time. He set to work upon the
idea, and in three years, patented
his spinning wheel, which he named
after his small child, a spinning
jenny, As the machine did not spin
threads strong enough to withstand
the tensions of those used as the
warp, the output of Hargreaves'
spinning jenny was restricted to use
as only the weft threads, usually re-ferred to as the filling.
It has long been a question of dis-pute to what extent Richard ,Ark-
wright used the ideas of ThomasHigh in working out the next stepin spinning machinery — the perfec-tion of a practical roller spinner.But whatever the case may havebeen, Arkwright was the one whodesigned and built the first practical
spinning machine incorporating roll-
ers, which was the machine installedfor large-scale production in the
early mills of England. Roller spin-
ning is done with two rollers re-
volving in opposte directions and atdifferent linear speeds. The faster
one, usually at the top, was made
of leather. As the cotton passed be-
tween them it was drawn thinner to
the spinnng process.
FULL BOBBIN
accommodate the twisting operation
that took place on four spindles lo-
cated behind the rollers. Arkwright's
spinning frame is the basis for our
high-speed equipment in today's
modern mills. Until Arkwright de-
veloped still another frame for spin-
ning coarse threads, all devices up
to this time were used only in spin-
ning the filling. So it remained for
Samuel Crompton to further perfect
the process by combining the Har-
greaves spinning jenny and Ark-
wright's water frame in a machine
called the "mule," because it was a
cross between the two. The point of
his invention was that the spindle
carriage receded with the emerging(
fibers so that they had no strain up-
on them until they were twisted
sufficiently to withstand the tension
of winding on the spindle.
These improvements in spinning
machinery so increased the output
of yarn that it flooded the market,
and more imperative grew the need
of a power loom. Edmund Cartwright
was a minister in the Church of
England and a man who knew little
of mechanics and considerably less
about weaving. In fact he had never
seen a hand loom operate when he
employed a carpenter and a smithy
to construct his first power loom
which was driven by a steam engine.
After the machine • was built, he
condescended to see how other peo-
ple wove and was astonished at the
crudeness and originality of his in-
vention. This mental enlightenment
motivated his construction of an-
other power loom based on the ac-
cepted principles of weaving. That
Cartwright, a total stranger to the
textile industry, should have been
able to accomplish what mechanical
geniuses in the industry itself had
worked in vain to attain is but an-
other illustration of the truth that
some of the most remarkable inven-
tions have been evolved and worked
out by men who, when they first con-
ceived of an improvement in the
required machine, were strangers to
the occupation which the invention
benefited. It is also true of business
that some of the most successful
plans for merchandising or for
marketing goods have come from
men who were not engaged in the
business that the idea helped.
A perfect cotton fiber consists of
four parts: first, an outer membrane;
second, the real cellulose, which con-
A carding machine. The revolving drum is essentially a rotary comb.
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stitutes about 85% of the fiber;
third, an inner spiral deposit of
harder nature; and fourth, a central
secretion corresponding to the pith
of a quill. Covering the fiber is a
varnish amounting to less than I%
of the weight of the fiber and known
as "cotton wax." This is the sub-
stance which makes the fiber slow
to absorb moisture and which has
been removed in absorbant cotton.
The process of separating the cot-
ton fiber from seed is called ginning,
and is accomplished in this country
by two methods, the roller gin and
the saw gin, the latter of which was
invented by Eli Whitney.
The present-day roller gin may be
briefly described as follows: the seed
cotton is fed on a table or by an
endless apron, to a leather roller,
generally of walrus hide. Along the
face of this roller, where the seed
cS tton is delivered, is a steel blade,
the edge of which is set close to the
surface of the roll, and prevents the
passage of seed. The leather-covered
roll revolves toward, and being
rough on the surface draws the
fibers under, the blade and away
from from the seed. However, the
saw gin is almost universally used
in the United States and frequently
produces ten times as much cotton
as the roller gin over a given length
of time. The normal output of the
saw gin is nearly fifteen bales per
day, or IS three and a half tons.
The saw gin consists of a receptacle,
one wall of which is made up of
from forty to eighty steel bars to
form a sort of grating. Through the
slS ts thus formed project a series of
circular saws arranged on an arbor
with 
'l  in between. The teeth
of these rapidly revolving discs en-
gage the cotton fiber and pull it
from the seed through the grate. On
the other side of the grate and in
contact with the notched edge of
these blades is a brush, which aided
S y the current of air it generates,
throws the ginned cotton against the
cS5 ensing cage where is is delivered
S y pneumatic tube or conveyor. Saw-
ginned cotton is of considerably low-
er quality than roller-g nei d cotton
because it may weaken or tangle in
ginning, and therefore the price of
rS ller-ginned cotton is often as much
as one cent per pound higher. After
ginning, the cotton is baled for
transportation to the mills where the
fiber will be spun following the nec-
essary preliminary processes. The
dimensions of the standard bale are
54 inches long by 27 inches wide,
the thickness depending upon the
S.
 to which it has been sub-
jected, and is intended to weigh 500
pounds.
Opening and picking, which is the
next mechanical process the cotton
undergoes, is, briefly stated, the re-
moval of as much foreign matter as
possible with the least injury to the
fiS. rs. Theforeign substance 
I III II
s are
usually sand, dry leaves, and par-
ticles of the cotton stalk. This re-
moval is accomplished by a mechan-
ism involving an endless belt from
the surface of which projects a row
Cotton combing is becoming a prerequisite of quality fabric.
Sf steel pins spaced at regular in-
tervals. The cotton is engaged by
these pins and carried to the bed of
the machine, where a revolving
doffer strips or beats the fibers from
the pins and throws it against a
screen, through which any loose dirt
will fall. Since all motion in the
various types of picking machines is
essentially rothry, this operation is
S_ rformed quickly and inexpen-
sively.
If we examine carefully the pro-
duct as it emerges from the above
stage of textile manufacture, we
shall see that in addition to such im-
purities as may still remain, the
fibers lie in different directions in
small, tangled tufts of unequal thick-
ness and density. It then becomes
necessary to comb or card the fibers
as it is called, in order to clean and
disentangle them. Again the chosen
mechanism is a rothry application
Sf the fundamental principle of any
comb. After carding, if the cotton is
to be used for finer qualities of yarn
it may be subjected to the further
operation of combing, which is the
removal of the short fibers and neps
that remain after carding.
After being drawn out in parallel
strands, the cotton is ready for spin-
ning, which is twisting the strands at
a comparatively high speed and
winding the thread thus formed.
Spinning is the final process of form-
ing raw cotton into yarn, and there.
are two wholly different types of
machines in use, the ring frame and
the mule, of which only the former
will be discussed as it is much
mS re common, and whose integral
S. rt is the bobbin and ring -traveler
assembly. The bobbin is a vertically
rotating spindle, and around it ro-
tating coaxially is a ring or rim
called the traveler. A single fiber
frS m each of the several spindles
cS ntag the cotton to be spun is
passed between small rollers (us-
ually three pair) and under pressure
so that together these several
strands will form a loose thread of
straight, disconnected fiber. This
thread is drawn through a hole in
the traveler to the bobbin inside, and
it reaches this hole from a point
directly above the center of the
sSindle, this segment of thread
reaching from this IS th the lead
hole in the traveler and revolving
with the traveler like a conical IS
in a wheel. As the bobbin rotates,
the fiber pulls the traveler around so
as th cause it to rothte with the
bobbin; only, being of pre-deter-
mined mass, its rothtion will lag be-
hind that of the bobbin, since part
of the bobbin's rothtion will be used
up in stretching the segment of
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thread between itself and the trav-
eler ring (segment X) . Clearly then,
there will be a difference in the
number of rotations per unit time
between the bobbin and the traveler,
the latter revolving the slower. It
must be borne in mind that for each
revolution of the traveler, one right-
angle twist is imparted to the fibers
at the point where they pass through
the lead hole. It can be immediately
seen then, that the twists per inch
in the fiber (which constitutes the
s'ze or gage of the thread) can be
varied by varying the revolutions
per inch of the traveler, since the
two quantities are one and the same.
We have said previously that this
number is determined by the lag
of the traveler, which in turn is de-
termined by its weight or mass.
There are tables compiled for select-
ing the proper weight of traveler for
a given gage of yarn.
We will assume that the empty
bobbin is 0.75 inches in diameter
(2.35 inches in circumference) and
that the full bobbin is 1.75 inches in
diameter (5.49 inches in circumfer-
ence) . If the bobbin makes 100 rev-
olutions in the time that 10 inches
are wound upon it, the twist can be
called 10 per inch.
The empty bobbin will have to
make 4.25 revolutions:
10
 
 — 2.35 4.25.
The traveler will make 95.75 revo-
lutions, or the speed of the bobbin
less the number of revolutions used
in stretching the yarn:
100 — 4.25 = 95.75
At each rotation of the traveler,
the yarn receives one twist, so the
actual twist per inch will be the
95.75 revolutions or twists divided
by the 10 inches wound, or 9.75.
With a full bobbin, 1.84 inches
are necessary to wind the 10 inches
of thread:
10
— 1.845.49
The traveler will then make only
98.16 rotations, found as before:
100 — 1.84 = 98.16
The difference in twist per inch
between a full bobbin, 1.75 inches
in diameter and an empty one 0.75
inches in diameter, is the difference
between 9.81 and 9.75 or 0.24 of one
turn in a length of 10 inches. Theore-
tically then, in any length there is
a variation in the gage, but obvious-
ly the amount is not appreciable.
When the spinning is completed
the fiber must undergo further pro-
cessing before it is ready to be
to be discussed exhaustively here.
woven or knitted, which is of a
chemical nature and far too varied
But it may be said that the action
of strong sodium hydroxide, or
caustic soda, on cotton has proved
of great value to the textile industry,
as cotton treated in this way not
only increases in strength, but has
a greater attraction for coloring
matters. This peculiar action was
discovered three-quarters of a cen-
tury ago by John Mercer of Lan-
cashire, hence the term merceriza-
tion. As to the chemistry of mer-
cerization, the accepted theory is
similar to that proposed by Mercer,
and the following chemical reaction
between the cellulose and the sodium
hydroxide probably takes place:
2CHI 05 ± 2NaOH —
(C6I-11()07,) 1120
and when mercerized cotton is
washed the sodium compound is con-
verted into a cellulose hydrate:
(C6111,0) Na.0 21120 —
(C,}110 5) 2Na0H.
Another notibly interesting action
of mercerization on cotton is in the
manufacture of the material com-
monly called seersucker, and of
course, is performed after the thread
has been woven into cloth. A nar-
row stripe of caustic soda paste is
printed on the fabric. The cloth
shrinks where the caustic soda has
come in contact, and when washed
and finished, a seersucker effect re-
sults.
The approximate composition of
raw cotton is:
Cellulose 85 to 90%
Water 5 to 7%
Natural Impurities 4 to 6%
These natural impurities are for the
most part insoluble in water, but
may be removed by the use of cer-
tain acids and alkalies. If the un-
bleached cotton is boiled in a clear
solution of soda ash, the solution
gradually assumes a dark brown
color. By adding sulfuric acid to this
solution a dark colored precipitate
settles out which contains the great-
(Continued on Page 26)
This odd
-looking arrangement does the fob of many knitting needles.
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Research and Development
Color Television : Mechanical
Vs. Electronic System
Color television, shown in various
forms since 1925, has had some very
recent developments. There are now
two systems, both proven to be satis-
factory, but not as yet approved and
standardized by the Federal Com-
munication Commission.
The CBS system is a typical ex-
ample of the sequential method,
where images in the three primary
colors, 
•
red, green, and blue, are sent
one after the other on a single r-f
carrier. The RCA system, demon-
strated publicly for the first time on
October 30, 1946, is the new simul-
thneous method where images in the
three colors are sent at the same time
on three different carriers. The se-
quential and simultaneous systems
have been referred to as mechanical
and electronic systems respectively.
These, however, are not significant
designations, since either can pro-
duce pictures electronically.
The sequential system has a trans-
By Donald Tyler, sr., e.e.
mitted signal that contains informa-
tion about one primary color only
at any one time, the three primaries
following one after the other. In the
receiver the signal actuates a single
cathode-ray (picture) tube which
receives the three primary colors
one after the other but projects
them on the same spot or field.
These signals are so rapid that they
appear to the eye to be one continu-
ous color, actually being a combina-
tion of the three. Many of these
small fields placed side by side make
up the colored picture.
The simultaneous system uses
three carriers, called sub-carriers.
The image is picked up either by
three cameras, or by a beam-spliting
device which breaks the image into
three colored images, each feeding
a separate phototube. In either case,
three signals are generated simul-
taneously and are fed through three
separate channels.
At the receiver, the three carriers
are received separately an d applied
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Left: At the simultaneous color camera, the light bearn from a cathode-ray tube is pro-
jected upward through a kodachrome slide and through a series of color filters which separate
respectively the red, blue cmd green portions of the image. Each color is then reflected into
photocells which change the light vcdues into electrical signals for transmission to the receiver.
Right: Drcrwing of RCA simultcmeous color television receiver showing how images on
the three kinescopes of the trinoscope are projected onto a mirror cmd then to the viewing
screen where they blend to reproduce the original scene in its natural color.
—Courtesy R.C.A.
to threecathode-ray tubes, each
having its own primary color. The
three images are projected on the
screen so that they coincide, giving
the colored picture.
The primary difference between
the two methods is that in the 
ultaneous system all colors are
working at one time, rather than
one after the other as in the sequen-
tial system. As for picture results,
the two systems seem to be about
equal except for a few points.
Because there -5-lack-and-white
television standards in operation to-
day, it is important that color tele-
on be in harmony with them.
Here the simultaneous system has
a definite advantage. If a simulta-
neous field rate d 60 per second is
chosen, the scanning standards of
each of the images are identical to
the black - and - white standards.
Hence the color images may be re-
ceived in black-and-white on a stan-
dard present-day black-and-white
receiver. This is accomplished by
tuning in the black-and-white re-
ceiver to the green image of the
color transmission, which contains
nearly all of the black-and-white
values of the color images. The se-
quential system cannot be accom-
modated to the existing standard
because it is necessary to have a
field rate of well above 100 per sec-
ond in order to get a clear picture.
The advantage of the sequential
system is its cheapness and simp
ty as compared to the simultaneous
sytem. This is due to the fact that
onlyone camera, transmitter, re-
ceiver, and picture tube are required.
Also, a direct-viewed sequential re-
ceiver will eliminate the projection
equipment; in the simultaneous
system, for the present at least,
there seems to be no adequate meth-
od of combining the simultaneous
colors except by the projection
method. This implies an optical sys-
tem of high aperture and also re-
quires high intrinsic brance on
the picture tubes.
Both systems can produce good
cS. r teleon if suithble standards
are chosen. The inescapable conclu-
sion is that one system or the other
must be adopted; they are not har-
monious with one another. If a color
television system is to be a logical
extension of the black-and-white
system, the simultaneous system
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offers greater promise, but the equip-
ment cost of this system will prob-
ably be greater, at least initially.
Perhaps the greatest objection to
the simultaneous system, so far as
can be seen at present, is the diffi-
culty of producing an inexpensive
projection receiver or a direct-view-
ing receiver.
Optical Surfaces Cleaned by
Electronic Bombardment
Electron bombardment, a new
method of cleaning optical glass sur-
faces prior to coating, has been de-
veloped by the Bausch & Lomb Op-
tical Company. The process was de-
signed primarily for aiding applica-
tion of aluminum, the reflecting
agent, to television and other first-
surface precision mirrors.
The ground and polished optical
glass is placed in a metal holder in
a high vacuum bell, where a tungs-
ten filament is electrically heated
to a temperature at which electrons
are emitted. These negative electron
particles are attracted by the optical
glass holder which has a high-posi-
tive voltage with respect to the fila-
ment. Thus attracted, the electrons
bombard the glass at a terrific speed,
leaving the surface entirely free of
water and foreign material.
After cleaning, the glass, still con-
tained in the high vacuum chamber,
is coated with aluminum by an
evaporation process. The result: a
mirror of extremely high precision
such as required for television pur-
poses.
When the glass is placed in the
vacuum bell an unnoticeable resi-
due of moisture, several molecules
thick and always present on any
surface, remains. This can be re-
moved only by applying heat. How-
ever, aluminum will not adhere to
a heated surface so the electronic
bombardment method was devel-
oped to overcome that difficulty.
Unlike other heating methods,
electronic bombardment heats only
the surface of the mirror, which al-
most instantaneously cools to the
temperature of the remaining glass.
The aluminum coating will then ad-
here.
Like most high precision mirrors,
television reflectors are coated on
the front or first surface, rather
than the back surface, like the ordi-
nary mirror. Application of alumi-
num, or other reflecting agent, to the
first surface eliminates an almost
imperceptible but nevertheless ac-
tual dual reflection of the image.
(Continued on Page 35)
Blowing surface dust from a television mirror
bombardment cleaning.
prior to lowering' the vacuum bell for electric
—Courtesy Bausch & Lomb
New Products
—Science Service
A modern motor for shop or home,
one quarter horse-power capacity,
is about one-third the size and weight
of its 43-year-old ancestor. The en-
closed housing of the new motor, as
can be seen from the picture, pro-
tects the rotor parts from dust and
grit.
* * *
Water-shedder, a chemical com-
pound which forms an invisible coat-
ing over glass, plastics, paper and
textiles, prevents moisture from
gathering on their surfaces. It can
be used to prevent vacuum tubes
from going dead under high humid-
ity, and has many other applica-
tions.
* * *
A small switching locomotive, de-
veloped in Germany, gives extra ad-
hesion to the rails by jacks located
at both ends. The end of the locomo-
tive is driven under the end of a
car to be moved, and the jack raised
until the engine is carrying a con-
siderable portion of the weight of
the car.
* * *
An alarm system for frozen-food
cabinets warns of rising tempera-
tures before damage results. It is a
special bimetal thermostat in an
electric circuit with a bell or a lamp.
The contact remains closed at low
temperatures and opens if the tem-
perature rises, causing the alarm to
operate.
* * *
Plug-in connectors for portable gas
appliances are usable in homes as
well as in laboratories and shops.
When the plug-in, fixture on the
flexible tubing is pushed into an out-
let plug on the gas line, a metal-to-
metal gas-way seal is formed.
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Campus Survey
Radio Club
The Radio Club proudly pats it-
self on the back with the label,
"Most Active Club," at Rose. As
proof, more and more men have
found it worth while to attend the
Monday meetings and the meetings
have proven very interesting.
For President Al Strickland's
demonstration of the "Talking
Light," a SRO sign had to be hung
out. The "Talking Light" was a
demonstration of what could be ac-
complished with a photo-electric
cell, an amplifier, and a modulated
beam of light. The scratch and noise
of a burning match was a part of
the drama.
All the would-be radio repairmen
had their inning when the Club's
sponsor, Prof. Moench, gave a dem-
onstration of locating radio troubles
using the method of signal substitu-
tion. Prof. Moench used the RCA
demonstrator you have all seen in
the Physics Lab, plus a signal
generator.
A unique meeting was opened by
Al Strickland from his home in
Seeleyville, via air. Strickland,
W9LKZ, contacted Rose's station,
W9NAA, during the meeting and
everyone had the opportunity to say
a few words. That old Gremlin,
Mike Fright, came to the meeting
too, and some of the men had trouble
saying a few words.
For the future term, April to June,
a very interesting program has been
planned. Movies have been obtained
By C. Gordon Hayes, soph.
and
Howard P. Freers, jr., m.e.
from General Electric and they will
be shown to the club. Also coming
up are some more demonstrations,
one of which will be by Bob Briggs
on "Color Organ." This is the pro-
cess of converting music, voices, and
other sounds into colors by the use
of electronic devices.
Rifle Club
Since the intercollegiate season is
nearly over, the Rose Poly Rifle
Club has entered the Wabash Val-
ley Rifle Association competition.
Matches are fired every Tuesday
against a local business organiza-
tion's team. Two meets have been
fired so far, one on March 4, (Rose
823, Onized 809) and the second one
on March 11 (results yet unknown) .
The Club is also conducting a
Club Member's Match, and the men
who are on good standing with the
National Rifle Association are elig-
ible to qualify for N.R.A. awards.
The following scores out of a pos-
sible 300 are necessary: Expert, 275,
Sharpshooter, 260, Marksman, 240.
The course consists of prone, kneel-
ing, and standing. Those who are
eligible may qualify merely by mak-
ing their intentions known before
they fire.
Glee Club
The Rose Tech Glee Club is be-
coming one of the noted glee clubs
in the city again this season. They
Chaperones (left) and students and their wives
have given several programs so far
this season and have several more
on their schedule.
The first program was given for
the Parent Teacher Association of
Davis Park School. The audience
there was very appreciative of the
type of program which the club
rendered. With the experience of
their first program behind them, the
club gave an improved performance
for the Terre Haute Rotary Club at
the Terre Haute House. The Club
wishes to take this opportunity to
thank the Rotary Club for the de-
licious dinner served to them.
A series of programs for the high
schools and for the junior high
schools of the city has been under-
taken by the club. The first of this
series was given at State High School
to a very attentive audience. Wiley
High School is next in the group,
followed by Woodrow Wilson Junior
High School and others.
In April the club will sing for the
music section of the Woman's De-
partment Club. The season's activi-
ties will culminate in a public per-
formance by the club sometime in
June.
Camera Club
At the recent night meeting of
the Rose Tech Camera Club Mr.
Martin of Terre Haute was the
speaker of the evening. He gave a
very interesting talk on the "History
of Photography." He also gave a
short review of the book "Composi-
gather into informal cir des at the ball given by the military fraternity Tau Nu Tau.
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tion" by Mortensen. Several display
prints were also shown and a dis-
cussion of each one was given.
In the recent contest held by the
club, John Avery won first place in
the pictorial class, and Bill Schabel
won first place in the engineering
class. Another contest similar to this
one is also being started by the club.
The last evening meeting of the
term was held at the Y.M.C.A. in
The financial committee had things well in
hand at the Tau Nu Tau dance.
Terre Haute on March 11. At this
meeting the members were instruct-
ed in the photographing of models,
arrangment of spotlights, flood lights,
props, etc. The meeting was very
successful and much was learned by
the members. Several more night
meetings to be held with the Terre
Haute Camera Club are being
planned. Prints are also being ex-
changed between the two clubs.
At the election on Thursday,
March 13, the following officers were
elected: President, Bill Tennesen;
Vice President, Bill Maddock; Sec.-
Treas., Bill Schabel; and Supply
Keeper, John Avery.
Track
Several weeks ago a notice was
put on the bulletin board saying that
all men interested in taking part in
track this season could draw their
equipment. About twenty-five men
(Continued on Page 32)
Student Life
By Alex J. Vogl, fresh.
Among the newer faces around
the campus is that of Roy Potts
(shut up buddy, we're not room-
mates any more) . To call it a face
is really an understatement, for Roy
represents God's own gift to human-
ity. When he isn't rushing madly
about the corridors of Deming Hall
to answer calls from numerous mem-
bers of the female sex all begging
for a fraction of his attention, he
may usually be found clubbing them
off with a baseball bat. Happy are
the memories of evenings we spent
debating the woeful fate of two city
slickers on the loose in Terre Haute.
Occasionally small-timer Bert Wein-
stein would drop in to contribute
his little bit, but, like all our other
visitors, soon regretted not having
brought along a pair of rubber knee-
boots. Look out, Sussie!
Last month Rose students were
guests of the Rose Wives' Club at a
dance given in our gymnasium. The
club was organized in December by
Mrs. Philip Vance and Mrs. Jim
Rasmussen. Since then, the girls
have held monthly meetings at the
Y.M.C.A., indulging in the usual
bridge games and listening occasion-
ally to a guest speaker. But little
was heard or seen of the organiza-
tion until the recent dance. After
the way Mrs. Smock was giving
people five dollars of change for one
dollar across her Coke counter, it's
almost a miracle the ladies didn't
lose their proverbial shirts. But
hubby Bill arrived just in the nick
of time with his Log-Log-Decitrig
and the situation was saved with
eight dollars profits. Present officers
of the club are: Mrs. Jack Fess, Mrs.
William Tennessen, Mrs. Rasmussen,
and Mrs. Milton Hambrock.
Congratulations to Pat and Roland
Hughes who became parents in
February. Our best wishes also to
recent parents Archie and Jim Mill-
ner. Sympathy to Kenny Larrison,
due to marry between terms—so an-
other good man goes down swinging.
The girls at St. Mary's had a field
day for themselves last month when
Keith Sutton, George McNeil, and
Bill Young gave away their frater-
nity pins.
The Rose men returned from the
season's first track meet with no
points but plenty of big tales. The
boys went to Chicago in several cars,
one of which was driven by tiny
Bill McDonnel—all 71/2 feet of him.
Since Phil Brown was footing the
grub bill, friend McDonnel thought
this a fine opportunity to put a few
extra pounds of beef on his girl. Ac-
cording to Bill Young, who watched
drooling for 400 miles, they made
quite an appealing picture. But the
climax of the day came when the
boys were getting dressed after the
meet. Their watches and wallets had
all been placed in a wooden box be-
fore the meet began; that was the
last they ever saw of their belong-
ings. With about five dollars be-
tween them, the boys laughed it off
and went out to celebrate. In the
excitement Phil Brown, watchless
and nearly moneyless, missed his
south-bound train and didn't arrive
here until sometime Sunday morn-
ing. So ended the Tale of Chicago,
city of hospitality. Any prospective
All-Americans may possibly be able
to talk their way into a berth on the
team even at this late date. It's not
that we are desperate; we'd just like
to see how it feels to win one.
Some like It fast - . while others take it easy. The military dance was held February 22 in the Mayflower room of the
 Terre Haute House.
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Alumni News
About The Grads
Arthur P. Stone, a civil99 engineer, died January 15of this year at the age of
sixty-nine. The late Mr. Stone was
a resident of Los Angeles, Califor-
nia, and was active in his profession
up to six weeks before his death.
The burial was in Forest Lawn on
January 18th.
Glen W. Ashley, forty-four25 years old, died the begin-
ning of this year at his
home in Philadelphia. He was a
former resident of Terre Haute be-
ing survived by his widow, Isbell
Alexander Ashley.
John W. Moorhead has recently
become associated with the Great
Lakes Carbon Corporation, New
York, N. Y. He is manager of the
Building Products Division.
Mr. Pfizenniayer is chief32 of Construction BranchAir Installation Division
Air University, Maxwell Field, Ala.
Mr. Hill is with the Inter-
national Mineral and
Chemical Corpn., Cans-
E. Ewing Carrico has re-
cently taken over the man-
agership of Carpenter and
Bruba, forty-eight year old insur-
ance agency in the Martin Brown
Building in Louisville, Ky. Mr. Car-
rico, native of Louisville, graduated
from Male High School in 1931 and
four years later was graluated from
Rose. He was for eight years in Lex-
ington, Ky., with the American In-
surance Company. From 1936 to
1938 he was with the Tennessee In-
spection Bureau in Memphis, Tenn.
A veteran of World War II Mr. Car-
rico is married and has a son James
six years old.
bad, New Mexico.
Mr. Overholser is employed36 in the Research Depart-ment of Joseph E. Sea-
gram and Sons located in Louisville,
Kentucky.
Mr. Tucker is with the Elgin Sof-
tener Corporation at Elgin, Ill.
,41 John L. Combs is with the
Plant Engineering Section
of the Grasselli Chemical
Company, Linden, New Jersey. He
was a major in the Engineer Corps
during the war and received the
'3
'3
3
5
By James A. Milner, sr., m.e.
and William Backes, soph.
Belgian Croix de Guerre with palm.
His present address is Murry St.,
Elizabeth, New Jersey.
Service 
r.  Buchanan  
Engineering
   i  i n D vhe43 i' sion of General Electric
Company at Erie, Pennsylvania.
William Morris, another recent
"grad" is working for the Princeton
Mining Company, located at Prince-
ton, Indiana.
Here's a prospective Rose man. The son of
Clarence A. Wilkinson, '40.
Robert Leathers, who just
graduated this past semes-
ter, has taken a position
with the Allis-Chalmers Manufac-
turing Company at Milwaukee.
Warren Haverkamp who had tak-
en a position with the Goodyear
Tire and Rubber Company at Akron,
Ohio, has been transferred to St.
Mary's, Ohio.
Mr. Reedy is chief of the Instru-
mentation Section, Jet Propulsion
Lab, at the California Institute of
Technology at Pasadena, California.
Mr. Carlson has taken a position
as design engineer with A. Schra-
der's Son, Division of the Scovil
Mfg. Co., Brooklyn.
'46
, 6
 Ray C. Haller, Jr., is
- 4- serving with the Sev-enth Infantry Divi-
sion in Korea. He is more definitely
serving as a military policeman
with the "Hourglass" division's 31st
Field Artillery Battalion. Corporal
Haller was graduated from Jasper
High School in 1945 and attended
Rose until called into the service.
Ball and Chain Club
This column has been rather de-
leted in the last two issues of the
Technic so I will attempt to bring
you alumni up to date on the new-
est members who have accepted
membership to the society of The
Ball and Chain. This society was
founded for the express purpose of
consoling those who have taken a
plunge in the matrimonial market
and for those who have increased
the book value of their marriage
bonds.
'42. Ben K. Sollars and wife are
learning the intricacies of floor walk-
ing and bottle sterilization with the
arrival January fourth of Pamela Jo
Sollars. The newcomer tipped the
scales at an even seven pounds.
'41. R. C. Hogan and wife have
roundetd out their family calendar
with a girl, Susan by name, weigh-
ing seven and one-half pounds on
the day of her birth, January 25.
The floor pacing and early morning
feeding idea is not new to this fam-
ily who have a boy, Brian, now two
years old.
June '43. Wallace Van Kempema
and the Mrs. have the latest model
as of February ninth. The finish is
pink, Body type, actively construct-
ed, and Smiles per gallon, plenty.
The name, Gary Allen, weighing
seven pounds two ozs. after the final
assembly.
'42. Leon O'Dell, a newly ac-
quired member with the latest in
alloy steel ball and chain, was
shackled by Miss Shirley Sieck at
the beginning of this year. Leon at-
tended State High before attending
Rose and during the war was a cap-
tain the Army Air Forces. He is now
working in his chosen field for the
Ohio Oil Company located in Robin-
son, Ill.
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for Engineers
Rigid Inspection
is the rule
Bell Telephone equipment, being precision
apparatus, must stand inspection during
each stage of its manufacture. Materials
being used in manufacture . . . parts in
process.. .partial assemblies.. .equipment
after it is assembled and wired ... all must
be checked and rechecked to insure high
quality of performance.
The design and maintenance of test
equipment for such a wide variety of
products calls for men with technical train-
ing and inventive resourcefulness.
This equipment must be fast and ac-
curate in operation, and although it may
be complex in design and construction, it
must be simple to operate by the average
worker. And, to facilitate mass production,
test equipment of many different types
is also required.
Here are just a few interesting examples
of the many test sets Western EleCtric en-
gineers have developed to meet these needs.
What's wrong with
which wire?
Formerly, when switchboard cables failed
to pass inspection, it was often difficult to
determine which conductor was causing
the trouble and what the exact nature of
the trouble was. Not any more. Now,
Western Electric engineers have devel-
oped a new test set that checks switch-
board cables for the continuity of each
wire ... that checks the dielectric strength
between each wire and every other wire
and the ground shield. It automatically
tests a cable of up to 320 conductors for
continuity and insulation resistance in a
total testing time of 35 seconds! If a de-
fect is present, the faulty conductor and
the type of defect is indicated visually.
Looking at voices
A new method for testing the volume
efficiency of telephone receivers has been
introduced since the end of the war. Now,
the output of a 0-3000 cycle per second,
slow sweep band frequency oscillator is
applied to the receiver and its output de-
picted upon a long persistence screen of
an oscilloscope. Thus, an inspector can
see the complete frequency response curve
of the receiver under test and quickly
classify defective receivers according to
the nature of the defect.
Find the pinhole!
In the manufacture of coils for relays,
ringers, etc., Western Electric uses tre-
mendous amounts of enameled wire. The
quality of this insulating enamel must be
of the highest. So Western Electric devel-
oped a "pinhole" test set which reliably
detects the most minute imperfections in
the enamel coating as soon as it comes
from the baking oven. This instrument
helps greatly in maintaining quality
standards and in establishing satisfactory
sources of supply.
Is it cracked on
the inside?
In wartime especially, a large volume of
non-ferrous rod stock was used. Testing
it for internal flaws became imperative,
yet no manufacturer of such stock had
devised any method. Western Electric en-
gineers came through with a device to do
the job. One that not only located objec-
tionable cracks and determined their
thickness but also served as a precise
thickness gauge for such materials as
aluminum condenser foil . . . detecting
differences of a fraction of a millionth of
an inch in foil nominally two hundred
millionths of an inch thick.
Manufacturing telephone and radio apparatus for the Bell System is Western Electric's primary job. It calls
for engineers of many kinds — electrical, mechanical, industrial, chemical, metallurgical — who devise
and improve machines and processes for large scale production of highest quality communications equipment.
Wesiern Electric
TTA UNIT OF THE BELL SYSTEM SINCE 1882 T T
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Fraternity Notes
Alpha Tau Omega
Indiana Gamma Gamma held three
rush parties for the newest rushees
on the weekend of February 15. On
the following Monday evening these
five men were pledged: Robert
Schwier, Indianapolis; John Win-
ters, Evansville; James Kirchner,
Terre Haute; Don Schwartz, Terre
Haute; and Tom Price, Terre Haute.
On Monday, March 3, pledging
ceremonies were held for six more
men: James Morris, Chrisman, Ill.;
Allan Belt, Indianapolis; J. Max Gill,
Rosedale, Ind.; Marion Beadling,
Brazil, Ind.; Glen Follis, Hunting-
ton, Ind.; and George Brand, Evans-
ton, Ill.
Hell week was held for nine
pledges February 25 through March
1. Pledges and actives, in a group,
attended the Central Presbyterian
Church Sunday morning, March 2.
That afternoon formal initiation
ceremonies were held for these nine
men: Francis Schabel, Terre Haute;
Mark Orelup, Maywood, Ill.; Thomas
J. Morris, Kalamazoo, Mich.; Dan
Metzger, Indianapolis; Wendell
Maudlin, Lebanon, Ind.; Owen
Hegarty, Mansfield, Ohio; Karl
Hauser, Litchfield, Ill.; Robert Cassi-
dy and John Bush, both of Gary,
Ind.
A house party was held at the
chapter house on Saturday evening,
March 1. The theme was an Old
Western mining town gambling
casino. The house was decorated ac-
cordingly and the guests arrived at-
tired in Western costumes. Several
"gaming" tables were maintained,
refreshments were served, and Owen
Hegarty provided some humorous
skits. Prizes were distributed to
guests who won the most and the
least paper money.
The chapters of Province XVII
held their annual conclave and dance
at the Terre Haute House here in
Terre Haute on March 8. Approxi-
mately 500 members of Alpha Tau
Omega from Purdue, Indiana Uni-
versity, University of Illinois, De-
Pauw, Northwestern, and Rose Poly
were in attendance. The banquet
started on time at 5:30 P. M. under
the guidance of toastmaster John
Bradley, vice president of the Chi-
cago ATO Alumni Association. The
principal speaker of the evening
was John M. MacGregor, Worthy
Grand Chief of Alpha Tau Omega.
Other speakers were Stewart D.
Daniels, national executive-secre-
tary; Anton Hulman, Jr., president
of the Terre Haute Chamber of
Commerce and an ATO alumnus;
The Blue Key chapter.
J. J. Maehling, Chief of Province
XVII; C. G. Weibel, Worthy Master
of Indiana Gamma Gamma; Jack
Miller, co-chairman of the executive
committee; and Norman Wells, for-
mer Worthy Master of the Illinois
chapter. The Illinois chapter won the
trophy for singing and Gamma
Gamma won the attendance trophy.
Fred Cizek's orchestra furnished
music for the formal dance which
started at 9 P. M. and brought the
convention to a gala close.
New chapter officers were elected
Monday, March 10. A list of these
officers is as follows: Robert R. La-
Follette, Worthy Master; Edward A.
Koonmen, Worthy Chaplain; Her-
bert L. Patterson, Worthy Keeper
of the Exchequer; Eugene H. Glass,
Worthy Keeper of the Annals; John
W. Murdock, Worthy Scribe; David
M. Mullen, Worthy Usher; and Carl
F. Lesher, Worthy Sentinel.
Sigma Nu
An open house, the theme of which
was Swing Shift, was held March 7.
Everyone came dressed in old
clothes, clean but old. After-all, it
was not intended that any work ac-
tually be done. Various and assorted
games were. played, from the old
stand-bys of bridge and hearts to
novelty dances. Guests present were
Prof. and Mrs. MacLean, Prof. and
Mrs. Palmer and Prof. and Mrs.
Hooper.
Brother Richard Hickman is the
chapter's most recent member of
Tau Beta Pi. Bob Cotterman placed
his pin on Betty Paitson, and Dick
Dill placed his pin on Shirley Law-
son. Congratulations one and all!
Sunday, March 9, found two
former actives visiting the chapter
house, Frank Kamm and Bob
Mitchell. A week later, the week-
end of the St. Pat's Dance, Henry
Schoemehl spent the night at the
house.
Improvements upon the house are
still going on from time to time, the
most recent of which might prove
dangerous to the person who re-
members the house as it used to be.
The basement stairway is no longer
in the original position. Instead,
that portion of the house is now oc-
cupied by a chasm which might well
prove disasterous to the unwary
person who suddenly unlocks the
door and takes that fatal step. By
the way, the new stairway leads
(Continued on Page 34)
Page 22 THE ROSE TECHNIC
